Reduced uterine blood flow may be caused by a reduced arterial blood pressure and by an incrcased uterine vascular resistance [2, 3, 4], In addition, reduced uterine blood flow seems to occur normally during vigorous uterine contraction in the expulsive stage of labor [1], In pregnant rhesus monkeys and in pregnant guinea pigs uterine O 2 -uptake decreases when uterine blood flow falls below about 80 ml min-1 kg-1 [5, 7] . We were interested to know whether similar relations between uterine O 2 -uptake and uterine blood flow occur in sheep, the fetal weight of which is similar to that in human. As the available data do not allow to draw conclusions on this relation we measured uterine O 2 -uptake, uterine blood flow, and uterine vascular resistance in the sheep. The data should give further indications on the effect of reduced uterine blood flow on the fetus.
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Methods

Material
11 Merino-sheep near term were used. The maternal weight was 66.6 kg (SD = 7.3 kg). The weight of the uterus was 10.3 kg (SD = 5.0 kg). The mean fetal weight was 4.4 kg (SD = 1.6 kg) and 6 sheep had one and 5 sheep had twp fetuses.
Anesthesia
The sheep were anesthetized with pentobarbital (initial dose 20 mg/kg i. v.; additional infusion at a rate of 5 mg/kg/h). 
Curriculum vitae
Surgical manipulations
The animals were tracheotomized and ventilated by a Starling pump. For relaxation Alloferin was given. An electromagnetic cuff flowmeter with an inner diameter of 5 mm was put around the uterine artery. In order to prevent spasms the wall of the uterine artery and the surrounding tissue were infiltrated with a local anesthetic (Scandicain). In spite of this manoeuvre local constriction did occur. Therefore in some sheep uterine blood flow was reduced even at the beginning of the experiment. However we did not intend to present normal values of blood flow and oxygen consumption but the relation between these two parameters.
Tab. I. Uterine blood flow, oxygen uptake (both related to the combined weight of the fetus, myometrium and placenta), the arterial venous oxygen difference across the Uterus, the perfusion pressure (arterial-venous blood pressure), and uterine vascular resistance. 
Measurements and calculations
The blood pressure in the cannulated vessels was continuously monitored with strain gauge transducers. The O 2 -concentration of the blood samples were determined with the manometric apparatus of VAN SLYKE. The oxygen uptake of the uterus was calculated from the uterine blood flow and the O 2 -concentration difference between the arterial blood and the uterine venous blood. This procedure is based on the assumption that the blood drawn from the main uterine vein is representative for the uterine venous blood. This assumption is not necessarily true and may result in some errors in determining uterine O 2 -uptake. Uterine blood flow was measured with an electromagnetic flowmeter, placed around a single uterine artery. If both uterine horns were pregnant, the measured value was related to the weight of the hörn where the flowmeter was placed. X-ray photographs after injections of opaque medium into the uterine vessels have shown that the uterine arteries supply only the hörn on the respective side in twin pregnancies [6] . When only one hörn was pregnant (sheep Nos. 11, 12, 14, 17, and 20) the flowmeter was placed successively around the left and the right uterine artery, and the blood flow ratio of both uterine arteries was determined. During the main part of the experiment the blood flow in only one uterine artery was continuously recorded. The fetal uterine blood flow was calculated from this record, assuming a constant flow ratio of both uterine arteries.
Results
The data of uterine blood flow, O 2 -uptake, arterialvenous O 2 -concentration difference (AVDO 2 ), and vascular resistance are listed in Tab. I.
In Fig. l , uterine O 2 -uptake was reduced to a nearly proportionale extent. In Fig. 2 the AVDO 2 across the uterus is related to the uterine blood flow. The AVDO 2 was about 4.5 ml/100 ml when the uterine blood flow was between 100 and 150ml min- There was an inverse linear relationship between the AVDO 2 and the uterine blood flow. The thick line in Fig. 2 indicates the theoretical line for the AVDO 2 we would expect with a constant uterine O 2 -uptake of 5.9 ml min-1 kg-1 . This theoretical line seems to fit the experimental data when the uterine blood flow is above 100 ml min-1 kg-
1
. However, the data at flow rates between 80-100 ml min-1 kg-1 differ significantly from the line. The same is true for the values at even lower flow rates. In other words: at flow rates above 100ml min-1 kg-1 the uterus seems to extract the amount of O 2 from the maternal blood needed for a constant rate of O 2 -uptake, whereas at lower flow rates the extraction becomes less; i. e. the O 2 -uptake drops. In Fig. 3 uterine O 2 -uptake is related to uterine vascular resistance. The uterine O 2 -uptake was 6 ml min*" 
Discussion
The present results indicate that in the sheep the uterine O 2 -uptake is reduced when the uterine blood flow falls below 80-100 ml min-1 kg-1 . This finding is similar to that obtained in the rhesus monkey by PARER et al. [7] and in the guinea pigs by K NZEL and MOLL [5] , Uterine blood flowlml-min^-kq" 1 ] Fig. 4 . Uterine O 2 -uptake related to uterine blood flow in the guinea pig [5] , the rhesus monkey [7] , and in sheep (present paper). Parabolic regression lines are shown which were adapted to the respective data. . In the view of this similarity between species differing in fetal weight äs well äs in placental structure it seetns likely that a similar relation between uterine O 2 -uptake and uterine blood flow occurs also in man« Fig. 4 allows to compare uterine O 2 -uptake of the three species at the same uterine blood flow per uterine weight (weight of the uterine muscle and its content, i. e. the placenta, and the fetus). The uterine O 2 -consumption seetns to be inversely related to the fetal weight. The sheep have the highest fetal weight and the lowest O 2 -consumption per weight. On the other band, the guinea pig and the rhesus monkey have the lowest fetal weight and the highest O 2 -consumption (2 P < 0.02). Thus we find in the fetus a similar relation between body weight and oxygen consumption per weight äs in the adult.
Summary
Materials and Methods
11 pregnant sheep near term (fetal weight 4.4kg, SD = 1.6 kg) were anesthetized with pentobarbital. Electromagnetic cufF flow meters were put around one uterine artery and the blood flow was measured. The brachial artery and the uterine vein were cannulated. The blood pressure was measured in these vessels. Blood samples were drawn, the oxygen concentrations were measured in the manometric apparatus of VAN SLYKE. From the uterine blood flow and the AVDO 2 across the uterus the uterine O 2 -uptake was calculated.
Results and Conclusions
Uterine O 2 -uptake was related to uterine blood flow (Fig. 1) . At flow rates above 140 ml min" 1 kg" 1 uterine O 2 -uptake had a value of about 6 ml min 1 kg"
1
. A reduction of uterine blood flow below 100 ml min" 1 kg" 1 resulted in a proportionale fall of utetine O 2 -uptake. Uterine O 2 -uptake was correlated with uterine vascular resistance (Fig. 3) . This indicates that flow reduction caused by an increased vascular resistance plays an important role in fetal hypoxia. Comparing the data obtained in guinea pigs, rhesus monkeys and sheep (Fig. 4) we find a similar relation between the uterine O 2 -uptake and the uterine blood flow. The maximum uterine O 2 -uptake per weight, however, seems to be inversely related to the fetal weight.
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Zusammenfassung
Uterusdurchblutung, SauerstofTaufnahme und Gefäß-widerstand beim trächtigen Schaf am Ende der Tragzeit.
Untersuchungsgut und Methodik
11 trächtige Schafe am Ende der Tragzeit (Fetalgewicht 4,4 kg SD = 1,6 kg) wurden mit Pentobarbital anästhesiert. Um die A. uterina wurde ein elektromagnetisches Cuff-Flowmeter angebracht und die Durchblutung gemessen. Die A. brachialis und die V. uterina wurden kanüliert. In diesen Gefäßen wurde der Blutdruck gemessen. In den Blutproben wurde die Sauerstoffkonzentration manometrisch nach VAN SLYKE bestimmt. Aus der Durchblutung des Uterus und der AVDO 2 am Uterus wurde die uterine Sauerstoffaufnahme berechnet.
